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Distribution of surface water ice on the Moon: == own
An analysis of host crater ages provides insight into the ages and sources of ice at the lunar south pole. @Iﬁ
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Surface ice on the Moon
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Motivating questions

1. What are the ages of lunar craters that host surface ice?
2. What do the ages of host craters suggest about the timing and source(s) of ice delivery? * No more than ~11.5% of
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» There are also some ancient least one pixel with a positive “Craters <15 km that appear
craters that are present-day cold  'C€ detection [1]. () M* surface water ice detections morphologically fresh and
traps, but do not host surface (Ll ot al,, 2078) @ do host surface water ice
water ice (/eft). Under predicted
paleoconditions [2], the thermal

surface environments of these . o _ _ e o
craters would not have been  The majority of surface ice is contained in old craters >2.8 Gyr, where the majority o

stable for the survival of surface cold-trapping area on the pole exists, and is very patchy in surface distribution,
Craters dated in this study that water ice occupying <11.5 % of cold-trapping surface area available in individual craters.

Conclusions ‘ do not host surface water ice

Q M? surface water ice detections ‘ do host surface water ice

(Li et al., 2018)  |ce within fresh, relatively young craters suggests that ice has more recently been

@ <o not host surface water ice delivered to the lunar surface, perhaps from micrometeorites or through solar wind

: : interactions with the lunar regolith.
Possible sources of water ice

_ | | | | | * The low percentages of cold trap surface areas that host surface water ice on the
* Ancient ice may have been delivered by impactors [e.g., 3]. Early impactors were likely to be Moon are in stark contrast to the host craters on Mercury that are occupied by laterally

delivering ice to the lunar poles, in addition to breaking up and covering the ice [4,5], consistent contiguous ice deposits [8—10] and may reflect a difference in age of the ice [11].

with the patchy surface distribution observed today.
 Understanding when the ice was delivered to the lunar surface as well as the

 Ancient ice may have also been volcanically outgassed [e.g., 6]. But if TPW already had occurred physical delivery mechanism(s) are of critical important to unraveling the nature of
before peak mare emplacement ~3.5 Ga [2], then the ancient craters that lack surface ice today these ice deposits, which has implications for the source and evolution of volatiles on
would have been available to trap surface ice. The lack of ice in specific ancient craters (above) other airless bodies and across the inner Solar System.

suggests that volcanism did not deliver ice, or delivered ice that has since been destroyed. the

inventory of surface ice observed today is not primarily sourced from mare volcanism. References
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